Key words: basement membrane/alveolar epithelial cells/pulmonary fibroblasts ABSTRA CT. To investigate basement membrane formation by cooperation between pneumocytes and pulmonary fibroblasts, we cultured type II alveolar epithelial cells obtained from rats transfected with SV40-large T antigen gene (SV40-T2 cells) on type I collagen matrices. On fibroblasts-embedded gel (T2-Fgel), SV40-T2 cells ultrastructurallly formed a continuous and thin layer of lamina densa, while on collagen gel without fibroblasts (T2-gel) SV40-T2 cells produced only discontinuous and diffuse deposits. Stripping SV40-T2 cells off the tissues by H2O2treatment revealed a continuous and plane surface of lamina densa assembled on the T2-Fgel tissue, whereas only amorphous deposits appeared on the T2-gel tissue. Immunolocalization of major basement membrane components showed that type IV collagen, laminin, perlecan and entactin (nidogen) were continuously integrated on the lamina densa in T2-Fgel. In T2-gel, all these components were discontinuously distributed beneath SV40-T2 cells. The contribution of pulmonary fibroblasts to the assembly of basement membrane through reorganization of collagen matrix and/or soluble factors was examined by the cultured of SV40-T2cells on the freeze-thawed fibroblast-tissue and/or with the fibroblast-conditioned medium. Both SV40-T2cells on the freeze-thawed fibroblast-tissue and SV40-T2 cells in T2-gel in the fibroblast-conditioned medium failed to produce a lamina densa. SV40-T2cells could assemble a lamina densa only on the freeze-thawed fibroblast-tissue in the fibroblast-conditioned medium.These results show that the basement membranecomponentsare assembled to a lamina densa by combination of the reorganization of collagen matrix and the supply of soluble factors by pulmonary fibroblasts.
ABSTRA CT. To investigate basement membrane formation by cooperation between pneumocytes and pulmonary fibroblasts, we cultured type II alveolar epithelial cells obtained from rats transfected with SV40-large T antigen gene (SV40-T2 cells) on type I collagen matrices. On fibroblasts-embedded gel (T2-Fgel), SV40-T2 cells ultrastructurallly formed a continuous and thin layer of lamina densa, while on collagen gel without fibroblasts (T2-gel) SV40-T2 cells produced only discontinuous and diffuse deposits. Stripping SV40-T2 cells off the tissues by H2O2treatment revealed a continuous and plane surface of lamina densa assembled on the T2-Fgel tissue, whereas only amorphous deposits appeared on the T2-gel tissue. Immunolocalization of major basement membrane components showed that type IV collagen, laminin, perlecan and entactin (nidogen) were continuously integrated on the lamina densa in T2-Fgel. In T2-gel, all these components were discontinuously distributed beneath SV40-T2 cells. The contribution of pulmonary fibroblasts to the assembly of basement membrane through reorganization of collagen matrix and/or soluble factors was examined by the cultured of SV40-T2cells on the freeze-thawed fibroblast-tissue and/or with the fibroblast-conditioned medium. Both SV40-T2cells on the freeze-thawed fibroblast-tissue and SV40-T2 cells in T2-gel in the fibroblast-conditioned medium failed to produce a lamina densa. SV40-T2cells could assemble a lamina densa only on the freeze-thawed fibroblast-tissue in the fibroblast-conditioned medium.These results show that the basement membranecomponentsare assembled to a lamina densa by combination of the reorganization of collagen matrix and the supply of soluble factors by pulmonary fibroblasts.
The alveolus is a unit of gas exchange in the lung and is composed of squamous type I and cuboidal type II epithelial cells, the endothelial cells of capillaries, and pulmonary fibroblasts in interstitium between epithelium and endothelium. Type I cells are involved in gas exchange and occupy approximately 97%of the entire alveolar surface, while type II cells are the progenitors of type I cells, secrete surfactants and cover the remaining area. A thin layer of basement membraneexists beneath the basolateral cell membraneof alveolar epithelial cells and separates the epithelial cell sheet from the interstitium and the endothelium (2). Although a major role of pulmonary fibroblasts is to construct the acellular interstitium that maintains the integrity of pulmonary structure during ventilation, another role is thought to be regulation of the growth and differentiation of epithelial cells during lung development (27) and after epithelial injury (12) . Morphological studies of lung development have suggested that mesenchymalcells are involved not only in development and differentiation of epithelial tissues but in the assembly of basement membranes (8). Basement membranehas a highly integrated architecture composed of extracellular matrix (ECM)molecules, and its macromolecular constituents regulate epithelial cell differentiation and morphology as well as cell attachment and motility. Type IV collagen, laminin, perlecan of heparan sulfate proteoglycan (HSPG), and entactin (nidogen) are the major components of most basement membranes (16, 21) . According to immunohistochemical and molecular studies (7, 14) , these molecules are integrated into the lamina densa. Although epithelial cells used to be considered the primary source of basement membrane components, recent studies suggest that mesenchymalcells serve as another source (15, 25 the outgrowth of contaminating fibroblasts in long cultures supplemented with FBS. SV40-T2 is a type II alveolar epithelial cell line transfected with SV40-large T antigen gene and retains the potential to express the lamellar bodies in primary type II cells (1). Therefore it is worth investigating whether SV40-T2 cells can deposit lamina densa on a collagen matrix alone or whether SV40-T2 cells need an underlying fibroblasts-embedded collagen matrix for lamina densa formation.
In this study, we report that alveolar epithelial cells deposited basement membrane components as amorphous aggregates on a fibrillar collagen matrix. Normal integration to lamina densa was facilitated by combination of soluble factors from fibroblasts and the reorganization of collagen matrix.
MATERIALS AND METHODS

Cells.
Type II alveolar epithelial cells obtained from rats transfected with SV40-large T antigen gene (SV40-T2 cells) were a gift from Dr. A. Clement (1) and were maintained in Dulbecco's modified Eagle medium (D-MEM)supplemented with 10mMHEPES, pH7.2, and 10% fetal bovine serum (FBS) (Gibco/BRL Life Technologies, Grand Island, NY). Pulmonary fibroblasts were prepared from adult male Jcl: Fischer 344 rats (Japan Clea Co., Ltd., Tokyo) by the modification of Dobbs et al. (3) . First, rats were intraperitoneally anesthetized with sodium pentobarbital and their lungs were perfused with 0.95% NaCl injected via the right ventricle. After per fusion, the lungs were removed and lavaged by intratracheal instillation with isotonic HEPESbuffer, pH 7.2 (17). The lungs were then instilled with 1,000 u/ml dispase (Sanko Junyaku Co., Tokyo) and 25 /ig/ml DNase I (Boehringer Mannheim, Tokyo) in D-MEMsupplemented with 10 mM HEPES, pH 7.2, 100 u/ml penicillin, 100 jug/ml streptomycin and 0.25 ng/ml amphotericin B, and incubated twice for 20 min at 37°C. After digestion, the lungs were cut into small pieces (1 mm3) with scissors and filtered through 100 fim nylon mesh (Becton Dickinson, #2360). Isolated fibroblasts in the filtrates were subcultured in D-MEMwith 10% FBS for several passages and then supplied for use in the experiments.
Cell Culture. Diagrams of the cell cultures are presented in Fig. 1 . The terminology is described as follows.
T2-Fgel: pulmonary fibroblasts were embedded in collagen gels as described previously (18). In brief, fibroblasts (1.8 x 105 cells) were mixed with 0.72 ml of 1.0 mg/ml neutralized type I collagen solution (acid-extracted type I collagen from bovine dermis, Kohen Co., Tokyo) in D-MEM,pH 7.2, cast on cell culture insert with polyethylene terephthalate (PET) membrane (Becton Dickinson Labware, Franklin Lakes, NJ) and allowed to gel in the CO2 incubator for 1 hr. After polymerization, the fibroblasts in the gels were supplied with D-MEMwith 10% FBS and 0.2 mMascorbic acid 2-phosphate (Asc-P) (Wako Pure Chemical Industries Ltd., Tokyo) and cultured for three days (Fgel).
After fibroblasts had contracted the collagen matrix, SV40-T2 cells (4.2 x 105 cells) were seeded on the Fgel tissue and cultured for an additional two weeks in D-MEMwith 1% FBS and 0.2mM Asc-P. T2-gel: the same number of SV40-T2cells was placed on 0.72 ml of 1.5 mg/ml type I collagen gel on PET membrane as those in T2-Fgel and cultured for two weeks. T2-nonviable Fgel: the Fgel tissue was three times frozen at -75°C and thawed at 20°C and washed with D-MEM(nonviable Fgel). SV40-T2 cells were seeded on the nonviable Fgel tissue and cultured for two weeks.
T2~gel-FcM: the same volume of the fibroblasts-collagen mixture as a Fgel was cast on culture well, allowed to gel and cultured for three days. SV40-T2cells were seeded on the type I collagen gel as those in T2-gel and co-cultured with the precultured Fgel. Tissue Processing for Electron Microscope.
All fixatives and dyes for electron staining for microscopy were purchased from TAAB(Berkshire, UK). Quetol resin was the product of Nissin EMCo., Ltd. (Tokyo). Alveolar tissue constructs were fixed with 2.5% glutaraldehyde and 4% paraformaldehyde in 0.1 M phosphate buffer, pH 7.4, supplemented with 0.2 Msucrose and 0.1% tannic acid at 4°C and post-fixed with 1% osmium tetraoxide. The tissues were dehydrated through a series of graded ethanol. After the solvent was replaced with 3-methylbuthy acetate, the tissues were exposed to critical point drying with liquid CO2and sputter-coating with a gold/palladium mixture and then examined with a JEOLJSM-840 scanning electron microscope. For transmission electron microscopy, the dehydrated tissues were embedded in Quetol resin and processed to ultrathin sections, stained with lead citrate and uranyl acetate and examined with a JEOL JEM-2000FX microscope. antibodies were developed with 3,3'-diaminobenzidine and osmicated. After infiltration with resin, ultrathin sections were serially cut from the flat-embedded tissues and examined with the transmission electron microscope.
RESULTS
Morphology of S V40-T2 Epithelial Tissues. As substratum influences cell shape or differentiation of type II alveolar epithelial cells in culture (5), the morphology of SV40-T2cells was compared between T2-Fgel and T2-gel. By SEM (Fig. 2) , SV40-T2 cells in T2-Fgel were flat and squamous with short, thick and sparse microvilli that were primarily located at the boundaries. In T2-gel, most of the SV40-T2 cells were more cuboidal with thinner and longer microvilli that evenly and densely covered the entire apical surface. On the other hand, the lectin binding profiles on the SV40-T2 cell surface were almost the same between T2-Fgel and T2-gel (data not shown). SV40-T2 cells in both tissues reduced the affinity to MPAlectin, a marker of type II alveolar epithelial cells and turned to express the high affinity to RCA-I lectin, a marker of type I alveolar epithelial cells (4 The structures of cell-cell and cell-ECM junctions in T2-Fgel and T2-gel were investigated by TEM (Fig. 3) . SV40-T2cells in both tissues grew in monolayers and formed tight junctions. In T2-Fgel, a sharp and continuous line of lamina densa was observed beneath the basolateral cell surface of attenuated SV40-T2 cells cultured for two weeks. The fibroblasts in T2-Fgel were elongated, stretched horizontally in the matrix. The collagen matrix was vertically contracted and became compact and stiff. Amorphousdeposits were observed around fibroblasts. Fibroblasts were seldom in contact with SV40-T2cells. Where fibroblasts were unusually close to SV40-T2 cells, the lamina densa was less developed. In T2-gel, only amorphous electron-dense deposits were formed beneath the basolateral cell surface. According to these results, a mere fibrillar collagen matrix was not sufficient for the integration of basement membrane to replace the reorganized collagen matrix. In addition, the direct interaction between SV40-T2 cells and fibroblasts appeared to make less of a contribution to the assembly of lamina densa.
Formation of Basement Membrane.
Only SV40-T2 cells in T2-Fgel tissue formed a sharp and continuous line of electron-dense deposits corresponding to the lamina densa in vivo (Fig. 4A) . The lamina densa was contiguous with basolateral cell membrane at the electron-opaque thickenings of adhesion plaques. No hemidesmosomes with anchoring fibrils Fig. 3 . Low-power-viewof transmission electron micrographs of 2-week cultured T2-Fgel and T2-gel in vertical section. SV40-T2cells on collagen matrices form tight junctions (arrows). In T2-Fgel (A), a sharp and continuous line corresponding to the lamina densa (arrowheads) is formed beneath attenuated SV40-T2 cells. Fibroblasts (F) are dispersed in the collagen matrix. They stretch horizontally and are seldom in contact with SV40-T2 cells. In T2-gel (B), discontinuous electron-dense deposits (arrowheads) are observed beneath flattened SV40-T2 cells. Bars, 2 Fig. 4 . Transmission electron micrographs of ECMstructures beneath the basolateral cell membraneof SV40-T2cells in various types of alveolar epithelial tissue constructs. In T2-Fgel (A), a continuous and thin line corresponding to lamina densa (arrowheads) is formed. In T2-gel (B), only discontinuous and irregularly diffused electron-dense deposits (arrowheads) are observed. In T2-nonviable Fgel (C) and T2-gel-FcM (D), diffused electron-dense deposits (arrowheads) are also observed. In T2-nonviable Fgel-FcM (E), a thin line of lamina densa (arrowheads) is observed. Anchoring filaments (small arrows) that connect cell membraneto lamina densa or dense deposits are confirmed in all types of cultures. Electron-dense plaques (big arrows) are present on basolateral cell membrane. No hemidesmosomesare observed. Bars, 500 nm.
were observed. Anelectron-lucent space corresponding to lamina lucida was observed between the lamina densa and the basolateral cell surface. In T2-gel, SV40-T2 cells laid irregularly diffused and discontinuous electron-dense deposits in the matrix, and were unable to form a continuous lamina densa (Fig. 4B ). SV40-T2 cells occasionally extended small foot processes into the collagen matrix.
To investigate the contribution of pulmonary fibroblasts to basement membraneformation, SV40-T2 cells were placed on a nonviable fibroblast-collagen tissue that was made by freeze-thawing of a fibroblast-collagen gel (T2-nonviable Fgel). Similarly in T2-gel, SV40-T2 cells in T2-nonviable Fgel laid only diffused and discontinuous electron-dense deposits in the matrix (Fig.  4C ). The contribution of soluble factors released from fibroblasts was examined by the supplement of fibroblast-conditioned medium. SV40-T2 cells in T2-gel that was cultured in fibroblast-conditioned medium (T2-gelFcm) also formed diffused deposits (Fig. 4D) . Meanwhile, in the culture of SV40-T2 cells on a nonviable
Fgel in fibroblast-conditioned medium (T2-nonviable Fgel-FcM), the electron-dense deposits were developed into a thin line of lamina densa (Fig. 4E) . Taken together, neither the reorganization of collagen matrix nor the soluble factors released from fibroblasts alone was sufficient for the assembly of lamina densa. Anchoring filaments were confirmed to connect the cell membrane to the lamina densa (Fig. 4A, E ) and amorphous deposits (Fig. 4B, C, D) . This suggested that SV40-T2cells in all types of cultures recognized a lamina densa or diffused deposits by the commonstructure.
Exposing Basement Membraneby Stripping S V40-T2 cells layer. To confirm the basement membrane structure by SEM, SV40-T2 cells were stripped off the tissues by
H2O2treatment. Approximately 10% and 50% of the entire surface area was exposed by H2O2treatment in T2-Fgel and T2-gel, respectively. The unmasked basement membrane in T2-Fgel was a flat and continuous sheet of a fine felt-like meshwork on the underlying fibroblasts-collagen matrix, and there were fine and globular structures on the surface (Fig. 5A, C) . In T2-gel, a fibrillar structure was exposed by the treatment, and amorphous deposits had been irregularly laid on the collagen fibrils. The fine and globular structures were also observed on the surface of deposits (Fig. 5B, D) . The presence of a lamina densa in the T2-Fgel tissue where SV40-T2cells were peeled off was also confirmed by TEM (Fig. 5E ). The fine and globular structures were also confirmed on the lamina densa. Irregular electron-dense deposits were sparsely distributed on top of the unmasked T2-gel and appeared to correspond to the amorphous deposits on the collagenous fibrils in Fig.  5D (Fig. 5F ). These findings, considered as a whole, showed the assembly of a complete basement membrane in T2-Fgel and an immature assembly in T2-gel. The basement membrane in T2-Fgel could also be un masked by Triton X-100 treatment to confirm the assembly of basement membrane by SEMand TEM(data not shown).
Fluorescence Microscopy for Basement Membrane
Components.
The differences in the accumulation of basement membranecomponentswere investigated to explain the differences in basement membrane formation in T2-Fgel and T2-gel tissues. Both tissues were stained with the antibodies for major basementmembrane components (Fig. 6 ). In T2-Fgel, slender and continuous lines of fluorescence for type IV collagen, laminin, perlecan and entactin deposits were observed at the interface between SV40-T2cells and fibroblasts-collagen tissue. Fluorescence of type IV collagen, laminin, perlecan, entactin and CFNwere also observed on and around the fibroblasts. In T2-gel, fluorescence of type IV collagen, laminin, and perlecan was interrupted in 1-week cultures, and was still broad and discontinuous even at two weeks. Entactin was punctuated. These results indicated that SV40-T2 cells could produce and deposit major basement membrane components. The broad and discontinuous deposits on the fibrillar collagen were integrated into a slender and continuous line on the fibroblast-collagen tissue.
Cellular fibronectin (CFN) accumulated in a different manner from the basement membranecomponents. In T2-Fgel, fluorescence was faint beneath the SV40-T2 cells and strong on and around the fibroblasts. In T2-gel, on the other hand, fluorescence was intense and widely diffused.
Transmission Immunoelectron Microscopy of Basement Membrane Ultrastructure.
In T2-Fgel, all the basement membranecomponents observed beneath SV40-T2 cells by fluorescence microscopy were confirmed on the basement membraneby transmission immunoelectron microscopy (Fig. 7) . The fine dots corresponding to type IV collagen, laminin and perlecan formed continuous bands and lay over the lamina densa with empty spaces corresponding to a lamina lucida. The dots of entactin were few in density, discontinuous and scattered over the basement membrane. In T2-gel, all the basement membranecomponentswere irregularly diffused and interrupted, and were localized over the electron-dense deposits in Fig. 4 . Entactin was hardly observed and perlecan was diffused into the matrix (Fig. 6) . Therefore all the basement membrane components examined were co-localized on the lamina den- sa in T2-Fgel and diffused over the electron-dense deposits in T2-gel. The assembly of basement membranecomponents into a continuous basement membranestructure was enhanced on the fibroblast-collagen matrix. The CFNdots in T2-Fgel were sparse beneath SV40-T2 cells but strong on the collagen fibrils around the fibroblasts. In T2-gel, however, the CFNdeposits were strong under SV40-T2 cells. Corresponding to the fluorescence microscopy (Fig. 6) , the ultrastructural deposits of CFN were slight beneath the SV40-T2 cells in T2-Fgel, but abundant in T2-gel. The accumulation of CFN appeared to be less promoted on the lamina densa. Negative control treated with non-immunized serum did not stain in either tissue section.
Basement MembraneComponentson Exposed Basement Membrane.
To confirm whether the basement membrane constituents were still present after H2O2treatment, immunohistochemistry was performed on the T2-Fgel tissue where SV40-T2 cells had been stripped (Fig. 8 ). Laminin and type IV collagen were preserved well on the unmasked basement membrane. H2O2treatment did not expel the basement membranecomponents.
DISCUSSION
In this study we have presented several types of alveolar tissue constructs to study the roles of fibroblasts in the regulation of basement membraneformation. The complete formation of basement membrane in T2-Fgel demonstrated that fibroblasts in the collagen matrix were necessary for SV40-T2cells to integrate a continuous basement membrane in vitro. The major basement membranecomponentswere co-localized on the lamina densa. In T2-gel, SV40-T2 cells alone synthesized major macromolecular components of basement membrane and deposited them beneath the basolateral cell mem- . In T2-Fgel, the continuous deposits of type IV collagen, laminin, perlecan, and entactin lay over the lamina densa. Empty spaces between the deposits and the basal membranecorrespond to a lamina lucida. The deposits of CFNbeneath the SV40-T2 cells are more diffuse and weaker than those along the fibroblasts. In T2-gel, the weakdeposits of each constituent diffuse beneath the SV40-T2cells, while CFNis deposited widely and intensely. Bars, 500 nm.
thelium (30), the basement membrane beneath the alveolar epithelium is formed before angiogenesis in the alveolar septa. Moreover, fibroblasts in the pulmonary interstitium synthesize not only most of the acellular components in the alveolar framework but several basement membranecomponents at well (15, 25) . Wetherefore attempted to construct alveolar epithelial tissue equivalents from alveolar epithelial cells and pulmonary fibroblasts. In these constructs, fibrillar type I collagen is a good substitute to examinethe accumulation and integration of de novo synthesized ECMcomponents. Although Matrigel® is effective for epithelial cells to form a basement membrane (29), it is not suitable for analyzing the integration processes of basement membranes. Matrigel® contains growth factors (1 1) and its structure is fragile (23). Fibroblasts were embedded in collagen gel rather than placed on collagen gel (24) so as to represent the alveolar interstitial structure more precisely.
The thin and continuous lamina densa formed beneath SV40-T2 cells (Fig. 4 ) in T2-Fgel tissue was the same as those in vivo (2). Its sheet structure was confirmed by detachment of SV40-T2 cells (Fig. 5) . We also confirmed that the colocalization of major basement membraneconstituents were immunohistochemically the same as in the alveolus (19, 20) . Therefore, we concluded that the basement membranearchitecture in T2-Fgel represents the architecture beneath alveolar epithelial cells in vivo. In T2-gel, only discontinuous deposits were observed, as in primary cultures of type II alveolar epithelial cells on attached and floating collagen gels (6). Although their distribution was scattered and diffuse, all the basement membranecomponentsexamined were present in T2-gel tissue (Fig. 5, 6 ). The deposits were also connected to the cell membraneby anchoring filaments, as was the case in T2-Fgel (Fig. 5) . Thus the deposits in T2-gel seem to be fundamentally the same as the lamina densa in T2-Fgel. The surface of the basementmembranewas revealed by stripping the SV40-T2 cells from T2-Fgel tissue with hydrogen peroxide (Fig. 5 ). Fine and globular structures, which appeared to be anchoring filaments combined with small pieces of cell debris, were directly adherent to the bare surface of the lamina densa. Wepresumedthat these structures were derived from cell attachment devices. Although the lamina lucida has been described as an electron-lucent layer lying adjacent to the basolateral cell membrane, we found no specific structures corresponding to a lamina lucida. One role of fibroblasts in basement membraneformation maybe to supply soluble factors. Fibroblasts may contribute to increasing the local concentration of basement membranecomponents necessary for the integration. In this work we observed deposits of major basement membranecomponents not only beneath SV40-T2 cells in T2-gel but also around fibroblasts in T2-Fgel (Fig. 6) . Type IV collagen, laminin, HSPG, and entactin are produced by embryonic fibroblasts (5, 10, 22), and some of them are assembled into the basement membranein the xenogeneic co-cultures of epithelial cells and fibroblasts (15, 25) . The deposit of entactin, a key protein of basement membraneassembly, was continuous in T2-Fgel, while it was punctuated in T2-gel ( Fig. 6 and 7) . mRNAof entactin is expressed in neonatal pulmonary fibroblasts (22). Fibroblasts are likely to serve as a principal source of entactin in T2-Fgel. Cytokines secreted from fibroblasts may also contribute to basement membrane assembly. Rat pulmonary fibroblasts secrete TGF-/3 (9). TGF-/31 modulates the synthesis of laminin and the expression of a3/31 and a6/31 integrins in rat type II alveolar epithelial cells (13). Cytokines supplied by fibroblasts are also expected to influence ECMproduction in alveolar epithelial cells, and eventually basement membraneformation.
Reorganization of collagen matrix by fibroblasts may be the counterpart of contribution in basement membrane assembly. The fibroblasts embedded in type I collagen gel stretched themselves horizontally and contracted the surrounding collagen matrix (Fig. 3) . In addition, the fibroblast-collagen tissue was clogged up by ECMmolecules released from the fibroblasts. Thus fibroblasts may have increased the local concentration of basement membranemacromolecules beneath the epithelial cells in the same manner as the endothelial cells played in the corneal model (30). The rough meshes of tyep I collagen fibrils in T2-gel appear to be loose, possibly to retain the components. In support of the tissue clogging, we observed deposits of the major basement membranemacromolecules in the nonviable Fgel of a reorganized collagen matrix (data not shown). SV40-T2 cells on nonviable Fgel could assemble a basement membrane with fibroblast-conditioned medium (T2-nonviable Fgel-FCM), whereas SV40-T2 cells on collagen gel failed (T2-gel-FcM). Therefore, we conclude the original type I collagen matrix was modified mechanically by the contraction and chemically by the absorption of ECMmolecules and growth factors in the preculture before loading SV40-T2 cells.
In the present study, we concluded that alveolar epithelial cells have the potential to form a basement mem- 
